Enkephalin contents reflect noradrenergic large dense cored vesicle populations in vasa deferentia.
Opioid peptides including met- and leu-enkephalins are co-stored with catecholamines at similar concentrations in highly purified chromaffin granule fractions from bovine adrenal medulla and large dense cored vesicle (LDV) fractions from bovine splenic nerve. An initial attempt was made to test the universality of the co-storage of enkephalins in LDVs of sympathetic nerves. Based on a number of practical considerations, vasa deferentia were chosen from seven species. Leu-and met-enkephalin contents were quantitated by radio-immunoassays and norepinephrine by HPLC with electrochemical detection. Norepinephrine contents varied 11-fold and generally paralleled the density of sympathetic innervation among the species as reported in the literature. Leu-enkephalin contents varied 26-fold, generally paralleling the percentage composition of LDVs in the respective terminal varicosities among the species and animal size (axonal length). Met-enkephalin contents varied 20-fold, generally paralleling the density of sympathetic innervation, but not the percentage LDVs. Various amounts of met-enkephalin were also likely stored in cells other than sympathetic nerves, including chromaffin-like cells, the incidence of which varied according to species. Thus, the met- to leu-enkephalin ratios varied from 1.2:1 in dog; 1.7-1.9:1 in rabbit, cat and bull; 2.9:1 in man; 8.2:1 in rat; and essentially only met-enkephalin in guinea pig. The data imply differences in the processing of preproenkephalins in the same tissue of different species as well as in different cells of that tissue.